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Ourdays, food traceability, whatever vegetal or animal, mainly when approached from the point of view of the 
relationship soil-plant-animal, is real concern worldwide, and involves a series of steps, destined to track de food resources 
from producers to consumers. The implementation of food traceability relies in preoccupation oriented to consumers’ 
welfare and increasing exigency of consumers against food quality. This study focuses on emphasizing a methodology 
for vegetable food traceability, taken into consideration the vegetable area harvested and yield by world, continents 
European Union, and also Romania. In order to deliver a pattern for vegetable food traceability one must take into 
consideration the vegetable area harvested and production worldwide, and safe food traceability principles before 
formulation of each component of the system. 
 





In 1994, ISO 8402, defined traceability as „the 
aptitude to find the history, the utilization or the 
localization of an entity (activity, process, product…) 
by the mean of registered identification” [8]. Since 
then, systems and methodologies destined to identify 
food traceability, whatever its origin (vegetal and/or 
animal), became a real preoccupation worldwide [2, 
13]. These involve a series of steps, destined to track 
de food resources from producers to consumers [15]. 
The main reasons of implementing food traceability 
relies in preoccupation oriented to consumers welfare 
(food safety, mainly), but also to increasing exigency 
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The traceability of food supplies, generally 
speaking, and vegetable food, in particular, must be 
approached beginning to crop maintenance and 
harvesting in order to identify, and confirm when 
needed the vegetable food authenticity [1]. In this 
reason, one must note that labeling plays an 
important role, today being available a series of auto-
identification techniques [10]. Among these, we 
mention the most frequently encountered and 
commonly used encoding data system, represented 
by the well-known bar code. The classical bar code 
(Fig. 1) consists in a series of vertical bars of different 
thickness and distances between them, which 
encodes the product information that can be 
decrypted using optical devices (i.e. scanners). In last 
years, a tendency of replacing this classical bar-code, 
with two-dimensional bar codes (Fig. 2) has been 
reported. The reason of this replacement is that it is 
able to store much more information compared with 
the simple bar-code. It is represented by a matrix, 
where the bars are replaced by black and white 
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Figure 2. Example of two-dimensional bar code 
 
Thus, in present time, in European Union, and 
worldwide, a series of standards [9, 14] and 
regulations [3-6, 11] are available for supplying the 
framework of regulation of food traceability. Our 
study focuses on emphasizing a methodology for 
vegetable food traceability, taken into consideration 
the vegetable area harvested and yield by world, 
continents European Union, and also Romania. 
  
2. Material and Method 
 
An interdisciplinary approach was adopted in 
order to develop a methodology for vegetable food 
traceability. Thus, bibliographical study was 
performed in order to formulate a methodology for 
vegetable food traceability. The raw data concerning 
vegetal production in terms of yield (kg/ha) and area 
harvested (ha) worldwide, by continents, in European 
Union, and Romania, were collected from 
FAOSTAT site [7].  
These data were processed with STATISTICA 
v.7.0 program. Basic statistics was applied in order to 
calculate the means, standard deviations, variability 
(coefficient of variation), also mentioning the 
minimum and maximum values, by each item 
concerning continents and world. The Box-plot 
diagrams were used for emphasizing the means of 
both area harvested (ha), and vegetables yield (kg/ha) 
by the last 57 years period, in Romania, European 
Union and European continent. 
 
3. Results and Discussions 
 
By the time interval within 1961 – 2017, the 
mean of vegetables area harvested was of 
33293944.82 ha, by the world, with different means 
correspondent to continents’ area. Thus, the Asian 
continent allows the largest area for vegetables 
cultivation (21,146,780.68 ha), followed by Europe 
(4,626,555.68 ha), Africa (4,626,498.68 ha), 
America (3,120,370.74 ha), and Oceania (143,739.75 
ha). The data variability emphasize that only in 
America (CV = 15.57%), Europe (CV = 12.12%), 
and Oceania (CV = 19.40%), the vegetables area 
harvested recorded no high variations. Worldwide 
(CV = 38.18%), in Africa (CV = 50.75%), and in 
Asia (CV = 50.36%), these areas vary in a large 
extent, from one year to another. For these reference 
areas (Asia, Africa, World) the coefficient of 
variation with values over 30% emphasize the lack of 
data homogeneity, and also suggests that statistical 
analysis in not representative (Table 1). 
 
Table 1. The basic statistics of vegetables area harvested, ha, 1961 - 2017 
Issue n Mean Minimum Maximum Standard deviation Coefficient of variation 
World 57 33293944.82 20355290 58172267 12712109.45 38.18 
Africa  57 4256498.11 1903544 9534167 2160003.49 50.75 
America  57 3120370.74 2498225 3820143 485884.02 15.57 
Asia  57 21146780.40 10166665 41222573 10649992.09 50.36 
Europe  57 4626555.68 3705944 5726426 560611.49 12.12 
Oceania  57 143739.75 97761 177188 27888.93 19.40 
 
 
Within the same time interval within 1961 – 
2017, the mean of vegetables yield was of 142,380.91 
kg/ha, by the world, with different means 
correspondent to continents’ area. Europe is the 
continent with the highest vegetables yield 
(183,635.11 kg/ha), followed by America 
(165,392.21 kg/ha), Oceania (157,422.42 kg/ha), 
Asia (140,388.88 kg/ha), and Africa (80,725.14 
kg/ha). The data variability, emphasized by the 
coefficients of variation with values within the 
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interval 11.62% (corresponding to Africa) – 25.74% 
(corresponding to Asia) shows that in all studied 
areas, the vegetables yield recorded no high 
variations. Thus, for all reference areas the 
coefficient of variation with values under 30% 
emphasize the data homogeneity, and also suggests 
the representativeness of the statistical analysis 
(Table 1). 
 
Table 2. The basic statistics of vegetables yield, kg/ha, 1961 - 2017 
Issue n Mean Minimum Maximum Standard deviation Coefficient of variation 
World 57 142380.91 93453 188121 28556.12 20.06 
Africa  57 80725.14 63772 96738 9381.17 11.62 
America  57 165392.21 102381 222676 36021.14 21.78 
Asia  57 140388.88 87171 202366 36131.12 25.74 
Europe  57 183635.11 109383 258356 38739.68 21.10 
Oceania  57 157422.42 107361 202707 31367.95 19.93 
 
If referring to comparative means of 
vegetable harvested area, by the same time interval 
1961 – 2017, in Romania (395,330.38 ha), European 
Union (2,842,136.51 ha), and Europe (4,626,555.68 
ha), the Box-plot diagram emphasized the normal 
distribution of data, but with highest homogeneity in 
Romania, compared with European continent and 
European Union (Fig. 3). Concerning the vegetables 
yield reported in the same area, namely Romania 
((106,445.54 kg/ha), European Union (207,297.86 
kg/ha), and Europe (183,635.11 kg/ha), the Box-plot 
diagram also emphasized the normal distribution of 
data, but with highest homogeneity in Romania and 
Europe, compared to European Union (Fig. 4).  
 
 
      Var 5 – Europe; Var 7 – European Union; Var 8 – Romania   
 
Figure 3. The Box-plot diagram of vegetables area 
harvested (ha) means in Europe, European Union  
and Romania 
 
The principles of designing the food safety 
traceability system for vegetables (Fig. 5) concerns 
the following aspects: taking into consideration of 
consumer needs and considering them of first 
importance (the practical principle), scientific 
approach (the scientific principle), interrelations 
between supplying, delivery and consumers (the 
reliability principle), food safety (the safety 
principle), and involvement of information 
technologies (the compatibility principle).  
Methodologies of vegetable food traceability must be 
approached of both internal traceability system of 
vegetables supply chain (Fig. 5), and full traceability 
system of vegetables supply chain (Fig. 6), in order 
to deliver a pattern for identifying details of food, 




        Var 15 – Europe; Var 17 – European Union; Var 18 - Romania 
 
Figure 4. The Box-plot diagram of vegetables yield 



















Figure 5. The principles of designing the food safety 





































































































Soil – Plant – Animal 
Interrelationship  
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The implementation of methodologies 
concerning of vegetable food traceability must be of 
real help in development of innovative solutions to 
better identify the chains involved in the relationship 
soil – plant – animal, which could be of real help for 
the implementation of the basic principles of ”fork to 
farm” concept.  
 
4. Conclusion   
 
Methodologies destined to deliver a pattern for 
vegetable food traceability must take into 
consideration the vegetable area harvested and 
production worldwide, and safe food traceability 
principles before formulation of each component of 
the system. These methodologies are considered as 
useful tool in the process of implementation of the 
”farm to fork” concept, as a real day by day practice.  
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